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Hane>~<nHH B.C., nerpoB H.¥1., CarapoB B.l1. Pl5 - 10878 
Ha6nmneHHe 3BBHCHMOCTH neBo-npaBofi acHMMeTpHH KBB3Hynpyroro 

pacceHHHSI nonSipH30BBHHhiX npoTOHOB 635:t_J5 M3B HllpaMH 
6 [.j , 12 (: , 

16 0 OT HMllyllbCB OCTBTO'IHOPO S!llpa 

Ha6monanacb 38BHCHMOCTb neeo-npaBofi aCHMMeTpHH KBB3Hynpyroro 

pacceHHH H non>!pH30BaHHhiX npoTOHOB 635:t_l5 MaB HnpaMH 6 Li , 12 C H 16 0 
OT HMllYilbCB OCTBTO'IHOI'O S!llpa. noKa3BHO, 'ITO 3T8 38BHCHMOCTb o6ycllOBileHa 

llBYMSI llpH'IHII8MH: 38BHCHMOCTbm BCHMMeTpHH OT 3HCpl'HK OTHOCKT811bHOPO 

llBK>KCHKSI llBJlBIOll!ero H Hllepnoro HyKilOHOB H BllHSIIIHeM 3!jl<jleKHIBHOM 11011SipH-

38UHH HyKJlOnon p -o6ono'leK Hltep 1 2c " I 6 0. 

f'a6oTa B!.IIIOilHPHB B Jla6opaTO[HIH HllepHhiX 11p0611eM 0115!11. 

llpenp&HT 06 ... eABHCHHOro BHCTBTYT& aAepHWX &ccneAOB&HBi. Jly6Ha 1977 

Nadejdin V.S. et al. 

Observation of the Left-Right Asymmetry 
Dependence of Quasielastic Scattering 
of Polarized 635+15 MeV Protons by bLi, 
12 c, 16 0 Nuclei o~ the Residual Nuclear 
Momentum 

Pl5 101l78 

The left-right asymmetry dependence of quasielastic 
cattering of polarized 635+15 MeV protons by 6 Li ,I2c ,Ir.o 
uclei on the residual nucl;ar momentum has been observed. 
t is shown that this is due to two reasons: a) the asym
etry dependence on the energy of relative motion of inci
ent and nucLear nucleons; b) the influence of the effec
ive polarization of nucleons of p-shells of 12 c and 16 o 
uclei. 

The investigation has been performed at the 
Laboratory of Nuclear Problems, JINR. 
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Pe3yJILTaTbl B3MepeHaii neao-npaaoii acBMMeTpaa 

KBa3Bynpyroro pacceBHBB llOJIBpB30BaHHblX llpOTOHOB 

/KYPIIII/ 635±15 M3B nerKBMB s.n.pa¥B HaMB qacTB'IHO 

ony6naKoBaHbl a pa6oTaxll- 3/.B pa6oTe 1 anepable Ha6mo.n.a

nacb 3aBBCBMOCTb JieBO- npaBOH aCHMMeTpBB OT npoeKIJ,BB 

aMnynLca ocTaTO'IHoro s.n.paqzHa HanpaaneHae ny'IKa npoTo-
n L" HOB .n.ns KYPIIII npoToHaMB p- o6oJIO'IKH s.n.pa 1 Ha yron tiUM 

=57 ". Ilpa nocne.n.y1011J,HX H3MepeHasxl2ii.caMMeTpHH KYPIIII 

npOTOHaMB p- o60JIO'IKB B,IJ.pa l 2C 06Hapy)I(HJIOCb, 'ITO yKa3aH

HOB 38BHCHMOCTH BJIB He cymecTByeT, HJIH OHa BBJIBeTCB 

6onee cna6oii, 'leM .n.ns s.n.pa 6 Li. qT06bl no.n.Tsep.IJ.HTL caM 

$aKT cymeCTBOBaHHB aCBMMeTpBB H ycTaHOBBTb npH'IBHY 

pa3JIH'IHOrO llOBe,IJ.eHBB ee ,!J.JIB B,IJ.ep 
6 Li H I 2 C , B3MepeHHB 

6blJIB llpO,IJ.OJI)I(eHbl B ,!J.OllOJIHeHbl B3MepeHHBMH ,!J.JIB npOTOHOB 

s -o6ono'leK o6oax s.n.ep /3/B pe3yJILTaTe noKa3aHo, 'ITO 

B cnyqae KYPIIII npoToHaMB s - o6ono'leK s.n.ep hLi a 12 C 
3aBHCHMOCTb aCHMMeTpHH OT npoeKIJ,HB Qz HMeeT MeCTO. 

0Ka3aJIOCb, 'ITO eCJIH H3MepeHHYIO 3aBBCBMOCTb aCBMMeTpHH 

OT Qz npe,IJ.CTaBHTb KaK 3aBHCHMOCTb OT 3HeprBB OTHOCH

TeJibHOrO ,!J.BB)I(eHBB CTaJIKHBaiOmHXCB npOTOHOB, TO OHa 

6JIH3Ka K aHaJIOrH'IHOH 3aBHCBMOCTH ,!J.JIB ynpyroro pacces

HBB nonspH30BaHHblX npoTOHOB Henonspa3oBaHHblMH. Pac

xo)I(.IJ.eHHe Me)I(,IJ.y yKa3aHHbiMB 3aBHCBMOCTBMH HaMe'laeTCB 

TOJILKO npa 3Heprasx MeHee 600 M3B. Ha6JIIO,IJ.aaweecs 

B pa6oTe /2/ pa3JIH'IHe 3aBHCHMOCTeii aCHMMeTpHH OT Qz ,!J.JIB 

KYPIIII Ha npoToHax p -o6onoqeK s.n.ep 6 Li a 12c no.n.Tsep

.IJ.HJIOCL, npa'leM B cnyqae s.n.pa 6 Li a npe.n.enax owa6oK 

OllbiTa 3aBHCHMOCTb aCHMMeTpHH OT npoeKIJ,HH Qz OKa3aJiaCb 

O.IJ.HHaKoaoii ,IJ.JIB s- a p - o6ono'leK. B cooTBeTCTBHH c 

BblBO,IJ.aMH TeopeTH'IeCKOH pa60Tbl / 1/ yKa3aHHOe BblWe pa3-

JIH'IHe o6~BCHBJIOCb HaMH BJIHBHHeM 3~eKTHBHOH llOJIBpH-
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3aUHH npOTOHOB p·o6onO'iKH R~pa 12 C . 3~eKTHBHaR 
non.RpH3aUH.R HyKnOHOB s - 060nO'iKH paaua HyJUO. 

B uacTOBIUeii pa6oTe coo6IQaJOTCB pe3ynLTaTLJ H3Mepe
HHB neao-npaaoii acHMMeTpHH KYPIIII npoTouaMH p- H s
o6ono'ieK B~pa 1 2 C ua yrnhl o11 M =46 G H 75 o, npoToHaMH 
p - o6ono'IKH B~pa ~>I.i ua yron Uq;v1 =46" H npoToHaMH 
p :l ' 2 - H p 1 1 2 - no~o6ono'ieK B~pa l (lfl ua yron o11M =46" ' . 
YcnoaHB onLJTa no~po6uo onHcauLJ a pa6oTax/l ,1/. 3~ecL 
TOnLKO HanoMHHM, 'iTO BO BCeX H3MepeHH.RX HMnynLC OCTa
TO'iHOrO B~pa nH6o 6LJn paaeu uynro, nH6o uanpaanBnc.R 
no ny'iKY HnH npOTHB ny'iKa non.RpH30BaHHLIX npOTOHOB. 
H3MepeHH.R Ha B~pe yrnepo~a ~nB ~BYX HOBLIX 3Ha'ieHHB 
yrna pacce.RHH.R npe~npHH.RTbl c uenLro OKOH'iaTenLuoro 

''l' no~Taep)f(~eHH.R awao~a. c~enauuoro a pa6oTe 1 · 1 o TOM, 
'ITO pa3nH'IHe noae~eHH.R acHMMeTpHii ~nB KYPIIII ua npo
TOHax p -o6ono'ieK .R~ep hLi H 1 2c ~eiicTBHTenLHO o6ycnoa
neuo 3~eKTHBHOB non.RpH3aUHeB HyKnOHOB p- o6onO'iKH .R~pa 
I., -c )J.eno a TOM, 'ITO, cornacuo TeopHH '~1. c pocToM yrna 
pacce.RHH.R 0 11 ~ 1 a HHTepaane ~o 90' a6conroTua.R aenH'iHHa 
3~eKTHBHOB non.RpH3aUHH HyKnOHOB p -o6onO'iKH na~aeT 
~o uyneaoro 3Ha'ieHH.R. )J.n.R .R~pa 1 2 ( · TaKa.R 3aBHCHMOCTL 
~On)f(Ha llpHBO~HTL K yMeHLllleHHIO pa3nH'iH.R Me)f(~y pa3HO· 
CT.RMH aCHMMeTpHB 

\- c(qz =HOM:JB/c l -c(qz --HOM:JB/c) 

~B KYPIIII ua npoTonax p - H s -o6onoqeK no Mepe 
pocTa yrna pacce.RHH.R a yKa3aunoM Bblllle HHTepaane. 

Pe3ynLTaTLJ H3MepenHii ~nB .R~ep c.Li H 1 2c npe~cTaa
neuw a 111a611. 1 H 2. 

' HaMH 6LJna npe~npHHRTa nonLJTKa H3MepeHHR acHMMeT
pHD: ~R yrnoa 011 M =40- H 42'' , no oua oKa3anacL uey~aq
uoii. 
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Ta6Aulla 1 
6

Li 

(JI\M 
e /0/o/ 

qz / M3B/c/ p -o6onoqKa 

46' 

q.~ 

I M:JB/c/ 

80 
-80 

80 24,8±2,0 

-80 16,8±2,1 

I,, 
Ta6Aulla 2 - ( · 

11
11 [\~ 

p -o6on. 

19,7±1,0 
19,4±1,1 

(' /0/o/ 

=46'' 

s -o6on. 

20,6±1 ,5 
13,4±1,9 

1111\i 

p-o6on. 

13,9±1,4 
6,7±1 ,3 

=75 

s-o6on. 

11 ,9±1 ,5 
4,9±1,6 

CpaBHHBa.R ~aHHble 111a611. 1,2 uacTO.RIUeii pa6oTLI H 
111a611. 1 H3 pa60TLI / :l, , MLI BH~HM, 'iTO npe~CKa3LJBaeMa.R 
TeOpHeB 3aBHCHMOCTL pa3HOCTH aCHMMeTpHB \ ~n.R pacce.R
HH.R ua npoTonax p- o6ono'IKH .R~pa 1 2 C oT yrna pacce.RHH.R 
OT'ieTnHBO npO.RBn.ReTCR. )J.nR ()llf\1=46'' pa3HOCTL 1\ 6nH3Ka 
K HynJO H CHnLHO OTnHqaeTCR OT pa3HOCTH '\ ~n.R llpOTOHOB 
s - o6ono'iKH; ~n.R yrna 0 11 !\1 =57 'l pa3nH'iHe pa3uocTeii aCHM
MeTpHH ~n.R npOTOHOB p- H s·o6ono'ieK OCTaeTC.R, B TO 
apeM.R KaK ~nB OLIM =75 '' 3TH pa3uocTH a npe~enax olllH6oK 
onLITa o~HnaKOBbl. Cne~oaaTenLHo, B cnyqae R~pa 1 2 C 341-
clleKTHBHaR nonRpH3aUHR HyKnOHOB p -o6onO'iKH npH 0.1, =46° 

r ,M 
H 57 ~eiicTBHTenLHO HMeeT MecTo. )J.nR KYPI111 ua npo-
TOHax p-o6onO'iKH R~pa 6Li pa3HOCTL aCHMMeTpHH !\ ~nR 
yrna OUI\l =46 ° B npe~enax OWH60K OnbiTa He OTnHqaeTCR 
OT COOTBeTCTBYJOIUeB pa3HOCTH ~nR 0 1\M =57" /CM. 111a611. 1 
H3 pa6oTbl /3/ /. Ilo3TOMY ~nR npoTouoa p -o6ono'iKH R~pa 
6 Li 3~eKTHBHa.R nonRpH3aUHR 6nH3Ka K Hynro ~nR 060HX 
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JHa'leHBH yrna pacceBHBB. llpB'IBHW 3Toro noApo6Ho o6-

cy)l(JJ.aiOTCB B pa6oTe I 3/, 
B •a6A. 3 npBBeAeHw AaHHWe BJMepeHBH ADB BApa 

16 
0 . 

Ta6.11u14a 3 1110 

e /~/ 
e q I M3B/c/ 

l\M z p l / 2 • DOA060D0'1Ka P3/2·DOA060DO'IKa 

E =12,4 M3B E =19,0 M3B 
c (' 

100 22,3±1,7 18,3±1,8 

46° 
15,5±2,3 -100 6,3±2,0 

ITO xapaKTepy JaBBCBMOCTB pa3HOCTeH B3MepeHHWX 

acBMMeTpBH A ~ e ( q z =100 M3B/c) - e (q z = 
= -100 M 3B/ C ) ADB npOTOHOB p 3; 2 - B p I j 2 - DOA06ono'leK 

OT 3Ha'leHBB DODHOrO MOMeHTa KODB'IeCTBa ABB)I(eHBB 

BAepHoro npoToHa oHB xopowo cornacyiOTCB c AaHHWMB ADB 

BApa yrnepoAa. B COOTBeTCTBBB C TeM, 'ITO aeDB'IBHW 

3<ll4>eKTBBHOH DODBpB3aD;BB ADB BAepHbiX HYKDOHOB, HaXOAB

IUBXCB B P :~/ 2 - B p l / 2 • COCTOBHBBX, OpOTBBODODO)I(HW DO 

3HaKy, pa3HOCTb aCBMMeTpBH B cnyqae, KOrAa OCHOBHOH 

BKDaA B pacceBHBe AaiOT npOTOHW p 3; 2 - DOA060DO'IKB, 

OKa3aDBCb MeHbWe, 'leM TOrAa, KOrAa OCHOBHOH BKDaA B 

pacceJJ.HBe AaiOT npoTOHW p 1; 2 -noAo6ono'IKB. 

HawB AaHHble ADB KBcnopoAa, B cornacBB c pa6oTaMB I ·
1

• "', 

DOKa3b1BaiOT, 'ITO a6COIDoTHaB BeDB'IBHa 3<ll4>eKTBBHOH DODB

pB3aD;BB ADJJ. HYKDOHOB p l/ 2 ·DOA060DO'IKB 60DbWe, 'leM 

ADB HYKDOHOB p 3 / 2 ·DOA060DO'IKB. 3TO o6CTOJITeDbCTBO, 

B qaCTHOCTB, B D03BODBDO Ha6DIOAaTb pa3DB'IBe pa3HOCTeH 

acBMMeTpBil A ADB pacceBHBB Ha HyKnoHax p 1 ; 2 B p 312 -

noAo6ono'leK B ycnoBBBX, KorAa paJAeneHBe BKnaAoa' OT 

pacceBHBB Ha HyKDOHaX yKaJaHHbiX DOA060DO'IeK Xy)l(e, 'leM 

B. cnyqae p - B s· o6ono'leK BApa 
1 2c 

BepoBTHOCTb Toro,'ITO paJnB'IBe Me)I(AY pa3HOCTJJ.MB 

l\ ADJJ. pacceJJ.HBJI. Ha HyKDOHaX p - B s • o6ono'leK JJ.Apa 

I 2 C B HYKDOHaX p 3 / 2 - B p l/ 2 ·DOA060DO'IeK JJ.Apa 
16 

0 , 

6 

i 
·f 
I 
J 

J. 

[ 

o6ycnoaneHO 'IBCTO cny'laHHbiMB OTKDOHeHBJIMB, MeHbWe 
10-4 • 

,[J;aHHWe JI06A. 3 HaXOAJITCJI B Ka'leCTBeHHOM cornaCBH 

C HeAaBHO ony6JIBKOBaHHWMB peJyllbTaTaMB /6/ B3MepeHBH 

ce'leHBH KBaJBynpyroro pacceJIHBJI nonspBJOBaHHWX npoTo

HOB C 3HeprBeH 200 M 3B HYKDOHaMB p· o6onO'IKB JIApa 1° 0. 
TaKBM o6pa30M, BJ aHanBJa nony'leHHwx 3I<cnepBMeH

TanbHWX AaHHbiX cneAyeT, 'ITO 06Hapy)l(eHHaJJ. B ODWTe Ja

BBCBMOCTb neao·npaBOH aCBMMeTpHH I<Ba3Bynpyroro 

pacceJJ.HBJI DOD.IIpB30BaHHWX npOTOHOB OT DpOei<D;BH HMDYDbCa 

OCTaTO'IHOrO JIApa q z 06'bJICHJieTCJI ABYMJI DpB'IHHaMB: 

a/ JaBBCBMOCTbiO aCBMMeTpHB OT 3HeprBB OTHOCBTenb· 

HOrO ABH)I(eHBJI CTaDI<HBaiOIUBXCJI DpOTOHOB; 

6/ saneHBeM 31)41ei<TBBHOH nonBpBlaUHH HyxnoHoB p

o6onoqex JIAep 1 2 C H 16 0. 
B Jai<DIO'IeHBe aaTopw awpa)l(aiOT 6naroAapHOCTb 

n.H.nanBAYCY Ja DOAAep)I(I<Y pa6oT DO BccneAOBaHHIO no

DJipB3aiUIOHHWX 31)41ei<TOB. 

AaTopw Tai<)I(e 6naroAapsT A.r .XyKoaa, B.B.Ep-

MaKoaa, r .<I».Hcaeaa, B.H.CoWHBI<OBa, n.M.,[J;opoweHKO B 

E. E • .Z,aAeeay 3a 'leTxoe o6cny)I(BBaHBe 3I<cnepBMeHTaJJbHOH 

yCTaHOBKB B DOMO(Qb OpB o6pa60TI<e DOJJy'leHHWX AaHHbiX. 
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